Molecular and pharmacokinetic evaluation of rat hepatic and gastrointestinal cytochrome p450 induction by tamoxifen.
Tamoxifen (TAM) is a first-line endocrine treatment for all stages of postmenopausal breast cancer. The cytochrome P450 (CYP) enzymes catalyze the majority of TAM's primary metabolism, producing N-desmethyltamoxifen (DMT) and 4-hydroxytamoxifen (4-OH-TAM) in both humans and rats. CYP 3A isoforms are the predominant subfamily involved in the formation of DMT and recent studies have shown that TAM induces hepatic forms of these enzymes. TAM's inductive effect on gastrointestinal CYP 3A has not been previously reported. The current studies investigated TAM's induction of CYP isoforms (3A and 2B) in female rat gastrointestinal and hepatic tissue at the mRNA, protein, and catalytic level. Since previous studies have not addressed whether TAM induction causes changes to the overall pharmacokinetics (PKs), a rat PK model was used to determine if TAM induced its own metabolism, and/or the metabolism of a CYP 3A substrate, midazolam (MDZ). Phenobarbital (PB) and/or dexamethasone (DEX) were used as positive controls for all studies. TAM significantly induced, or caused a trend towards induction of all studied parameters for hepatic CYP 3A and 2B, whereas intestinal CYP 3A and 2B analysis did not show significant induction by TAM at any level. A study evaluating time-dependent alterations in the PK profile of TAM showed no change in apparent oral clearance (Cl(app)) during two weeks of chronic dosing with TAM. However, the Cl(app) for MDZ was shown to trend towards an increase after two weeks of dosing with TAM, in a second PK study. These combined investigations suggest that TAM is an inducer of rat hepatic CYP 3A and 2B isoforms, and this agent has the potential of influencing the PK of coadministered 3A substrates.